Aim The aim of this study was to examine whether the correlates of physical activity (PA) differed as a function of two different PA recommendations: (1) the Fitness Recommendation, i.e., the improvement of cardiovascular fitness by 3×20 min/week of vigorously intense PA and (2) the health-enhancing PA (HEPA) concept such as the emphasis on the important benefits to health and fitness by performing 5×60 min/week of moderately intense PA. Subjects and Methods A cross-sectional design was used. In a sample of 524 adolescents (50.2% males, mean age = 15.0), we quantified different (demographic/biological, psychological, behavioural) self-reported correlates of PA as well as compliance with the PA recommendations. Sexspecific multivariate logistic regression models were used to identify correlates of fulfiling the two PA recommendations. Results Multivariate analyses revealed differences between the correlates and PA-specific Recommendations. For boys, only the Fitness Recommendation was significantly associated with psychosocial variables (self-efficacy and behavioural change strategies) and membership in a sports club. For girls, membership in a sports club was significantly associated with both PA recommendations. However, this association was positive with respect to the Fitness Recommendation and negative with respect to the HEPA Recommendation. Conclusion Our results provided some preliminary indication that correlates differ depending on specific recommendations in 14-16-year-old boys and girls. Moreover some variability with regard to sex was observed.
Introduction
Physical activity (PA) during adolescence is an important public health issue. Regular PA is associated with various health benefits (Strong et al. 2005) . Nevertheless, the exact dose of PA to prevent detrimental health outcomes remains vague, especially with respect to children and adolescents (Twisk 2001) . Recently, there has been a growing number of PA recommendations in the context of public health. Based on epidemiologic studies, two types of PA recommendations have been introduced: (1) an exercise prescription that emphasises the improvement of cardiovascular fitness and (2) the fact that PA of moderate intensity provides important benefits to health and fitness (Pate 2007) ; currently, the latter recommendation has been well established in the health-enhancing PA (HEPA Recommendation) concept. The United Kingdom Health Education Authority (UK-HEA) established a recommendation based on the HEPA framework for children and adolescents. The UK-HEA recommends 1 h per day of at least moderate intensity for adolescents (Cavill et al. 2001) . A second important recommendation (Fitness Recommendation) that focuses on fitness was introduced at the International Consensus Conference on Physical Activity Guidelines: adolescents should engage in three or more sessions per week of activities that last 20 min or more at a time and that require moderate to vigorous levels of exertion (Sallis and Patrick 1994) . The prevalence of adherence to the different recommendation types varies widely. In addition, this variation depends on both the use of measurement methods as well as the operationalisation of these guidelines (Olds et al. 2007 ). In Germany, there are only a few (self-reported) representative datasets available for PA. Based on the guidelines provided by the HEPA Recommendation, about 25-30% of adolescent boys and about 17-18% of adolescent girls are sufficiently active (Currie et al. 2004; Richter and Settertobulte 2003) . Based on the guidelines provided by the Fitness-Recommendation, approximately 65% of 11-17-year-old boys and 44% of 11-17-year-old girls were sufficiently active (Lampert et al. 2007 ). For both recommendations, a socioeconomic status (SES) gradient was obvious in girls and boys (Lampert et al. 2007; Richter and Settertobulte 2003) .
However, a steep decline of activity levels occurs in adolescence (Sallis 2000) . In addition, even though a growing number of well-documented PA interventions do exist, their successes have been shown to be limited (Van Sluijs et al. 2007) . Understanding the factors that influence physical activity can facilitate the design of a more effective PA intervention. There have been several reviews describing the correlates of adolescent PA. One semi-quantitative review and one gender-specific systematic review should be highlighted (Biddle et al. 2005) . Both reviews identified variables from different categories that are consistently associated with PA: demographic/biological (e.g., age), psychological (e.g., selfefficacy, understanding the pros and cons of exercise), behavioural (e.g., sedentary behaviour, organized sports), social/cultural (e.g., social support) and physical environment (e.g., opportunities to exercise). The authors concluded that because significant variables were found in all categories of correlates, PA is a complex behaviour and interventions must consider all of these variables (Sallis et al. 2000) . Another important finding from Sallis and colleagues (2000) was the lack of consistency across studies. One obvious conclusion refers to the potential confounding or moderating variables. In the meantime, there is a growing body of literature describing sex-specific analyses to consider as the predominant moderator (Vilhjalmsson and Kristjansdottir 2003) . Biddle and colleagues (2005) concluded that modifiable correlates for adolescent girls clustered around "positive psychology", organized sports involvement and the family. Another review showed that the mode of walking (e.g., for exercise and recreational walking, walking to get to and from places, and total walking) moderates the association with environmental attributes (Owen et al. 2004) . Another study examined whether the correlates of youth PA differed as a function of structured vs. unstructured PA and concluded that the structured-unstructured distinction of PA might serve as a potential moderator (Spink et al. 2006 ). Further studies found that different correlates contribute to explain PA behaviour within different contexts (De Bourdeaudhuij et al. 2005; Timperio et al. 2006 ). More research is needed to systematically examine the importance of single correlates for specific intensities of PA. Therefore, the role of different PA recommendations seems to be underserved and must be addressed, since these recommendations are often used as an evaluation outcome of interventions. In particular, identifying the extent to which sex moderates the role of specific correlates within these recommendations is required Vilhjalmsson and Kristjansdottir 2003) .
The main aim of this study, therefore, was to fill gaps in previous research by (1) examining whether or not demographic/biological (e.g., BMI), psychological (e.g., self-efficacy) correlates and behavioural attributes (e.g., sedentary behaviour) are involved differently in moderately intense compared to vigorously intense PA, with respect to corresponding PA recommendations, and by (2) comparing sex-specific patterns of correlates for the two PA recommendations.
Methods

Sample selection
We decided to study adolescents within a small age range (14-16-year olds) because a study group defined by a broader age range in the adolescent years would have been too heterogeneous with respect to biological and psychological changes. A cross-sectional design was used. We identified all junior high schools (n=25) in Bremen, Germany, and drew a random sample of schools. Eighteen junior high schools were contacted, and seven of them participated. In these self-selected junior high schools, all ninth graders were invited to participate (n=656). Junior high schools in Germany comprise three different levels of education: "Gymnasium", which is the English equivalent of grammar school; "Realschule" or intermediate secondary school; and "Hauptschule" or secondary general school. The distribution of ninth graders in these three main levels in our study reflected the local distribution in Bremen. The enquiry was ruled out class-wide. The response rate was 96% and resulted in a sample of 630 adolescents (50.5% males, mean age = 15.0; SD=0.67). Respondents completed a self-administered questionnaire assessing potential correlates, including demographic/biological, psychological and behavioural correlates as well as compliance with PA recommendations. The project was approved by the supervisory school authority of Bremen, by the head of each school, and by each class teacher. The students and parents were informed before participation, and students participated voluntarily. Some participants were excluded because of unanswered questions, but a major bias was not probable because the variables of interest (e.g., PA recommendations, sex) did not significantly differ between the excluded and the included students. The present analyses comprised 524 adolescents.
Instruments
All instruments were evaluated in a pilot test with 130 students (46.9% boys; mean age 15.5; SD=0.6) from schools that were not included in the main study. The applicability of the questionnaire was confirmed.
Physical activity assessment
The PA assessment was based on a validation study (Prochaska et al. 2001) . The Fitness Recommendation corresponded to PA of vigorous intensity and referred to a youth-specific guideline (Sallis and Patrick 1994) . The participants reported the number of days during the (1) past 7 days and (2) for a typical week they participated in at least 20 min of vigorously intense PA. Vigorously intense PA was defined as "usually makes you sweat", and some examples were given to illustrate this guideline. The two items were averaged to form a composite measure. A score of three or more days per week engaging in 20-min bouts of vigorously intense PA was considered fulfilment of the Fitness Recommendation. The reliability (ICC=0.67) and validity (r=0.37, p=0.01) have been previously reported for American youths (Prochaska et al. 2001 ). The HEPA Recommendation was measured in a similar way (Prochaska et al. 2001) and also referred to an international consensus (Cavill et al. 2001) . The adolescents reported the number of days they had accumulated 60 min of PA during the past 7 days and for a typical week. Physical activity was defined broadly as " [it] increases your heart rate and makes you get out of breath some of the time", and examples were given (e.g., skateboarding, commuting to school, dancing, playing soccer). The intensity level was not specified. A score of 5 or more days per week accumulating in 60 min or more of moderate to vigorously intense PA was considered as fulfilment of the HEPA Recommendation. The reliability (ICC=0.77) and validity (r=0.40, p=0.001) have been previously reported for American youths (Prochaska et al. 2001) .
Potential correlates of PA Demographic/biological correlates Type of school as an indicator of school education level was determined by the interviewer and classified into the level of school education. The Family Affluence Scale (FAS) was a four-item measure of family wealth. This scale was developed in the WHO Health Behaviour in School-aged Children Study as an alternative measure of socioeconomic status (SES). The FAS was derived by identifying the levels of wealth based upon 'family item' ownership of a car, van or truck (0, 1, 2 or more), whether the child has his or her own bedroom (0= no; 1= yes), the number of family holidays in the last 12 months (0, 1, 2 or more), and the number of computers owned by the family (0, 1, 2 or more). The pattern of answers was classified as low, middle and high SES, according to a summation score of 0-3, 4-5 and 6-7, respectively (Richter 2005) . Weight status was calculated from self-reported height and weight. Germanspecific age-and gender-specific cutoff values were applied to the body mass index (kilograms/square meters) to define normal weight, overweight and obesity (Kromeyer-Hauschild et al. 2001). These thresholds followed the IOTF (International Obesity Task Force) cutoff values, with normal weight defined below the 90 th age-specific percentile, overweight defined as a BMI between the 90th and 97th age-specific percentile and obesity defined as above the 97th age-specific percentile (Cole et al. 2000) .
Psychological correlates
A more detailed description of the assessment of the psychological correlates can be found elsewhere (Bucksch et al. 2008) . In brief, self-efficacy was assessed on a 5-point scale by 12 items from an exercise scale for adults. Reliability and construct validity were reported to be good (Fuchs and Schwarzer 1994) . Self-efficacy was measured by asking how confident a person was to be physically active under difficult demands. The internal consistency was α=0.84. Perceived pros (13 items) and cons (15 items) of being physically active were examined using a 5-point scale by asking respondents to rate the personal importance they felt of the possible effects of PA. Internal consistency for pros was α=0.87 and for cons was α=0.80. The behavioural and cognitive change strategies were the covert and overt strategies that people used to progress through the stages of change within the framework of the transtheoretical model (Prochaska and Velicer 1997) . We adapted a well-proven English instrument (Rhodes et al. 2004 ) to the German language. We tested this scale for its comprehensibility in a sample of convenience of 14-16-year olds. Afterwards the pilot test mentioned above was applied to all scales. The change strategies were finally investigated by 38 items on a 5-point scale. Cronbach's alphas were: α=0.89 for behavioural change strategies and α=0.86 for cognitive change strategies. Self-rated health was assessed by a single item measure. Adolescents indicated whether their health was "excellent", "good", "fair" or "poor". This item has been a useful measure of emotional health in large epidemiological surveys (Idler and Benyamini 1997) .
Behavioural correlates
The questions on the membership in a sports club and commuting to school were derived from the Karlsruher Aktivitätsfragebogen (Bös et al. 2002) . Participants reported whether they were members of a sports club. Three categories were summarised (current member, member in the past, never member). To assess active commuting to school, the interviewees indicated the general mode of transport to commute to school. Going by bike or on foot was categorised as active commuters, and going by bus, driving a car or driving a scooter was collapsed into the category of non-active commuters. Questions from the Health Behaviour in School-aged Children Study on TV viewing, computer use and doing one's homework ) were used to estimate time spent performing sedentary activities. The summation of all three items resulted in an index that represented sedentary time in hours per week. Categories of sedentary behaviour were formed by using tertiles of the time spent in sedentary behaviour distributed among all participants (low: ≤3.9 h/ day; middle: >3.9-5.9; high: >5.9).
Data analysis
Survey items of the psycho-social correlates (i.e., behavioural and cognitive change strategies, self-efficacy, pros and cons) were collapsed into two categories: (1) "never", "seldom", "not at all confident", "somewhat confident", "not important" and "a little bit important"; (2) "occasionally", "often", "repeatedly", "moderately confident", "very confident", "completely confident", "somewhat important", "quite important" and "extremely important".
The HEPA Recommendation, the Fitness Recommendation and all other correlates of interest were compared by sex using independent t-tests for metric variables and Pearson's chi-square test for categorical data. Each correlate of PA was entered into a sex-specific bivariate logistic regression analysis that separately predicted the fulfilment of the HEPA and Fitness Recommendations. The statistical criterion of p ≤ 0.20 in bivariate analyses was used to select correlates for the inclusion into a final multivariate logistic regression model (Tabachnick and Fidell 2007) . The significance level was set at 0.05. All logistic regression analyses were adjusted for the clustering of participants according to school. We finally repeated the multivariate analysis for the HEPA Recommendation, excluding the adolescents fulfilling the Fitness Recommendation and vice versa to prevent an overlap of the two recommendations. The analyses were performed using SPSS for Windows, version 14.0. Table 1 presents the distribution of the fulfilment of the two recommendations for girls and boys. Boys were more physically active compared to girls, with a significant difference observed only for the Fitness Recommendation. Table 2 shows the sex-specific distribution of potential correlates of PA behaviour. We observed significant sex differences in weight status, self-rated health, sedentary behaviour and membership in a sports club.
Results
There was, with one exception, no significant relationship between PA variables and the HEPA Recommendation in boys (see Table 3 ). However, a past or never membership in a sports club sharply reduced the chance to fulfil this recommendation.
Higher scores of self-efficacy and a more frequent use of behavioural change strategies increased the fulfilment of the Fitness Recommendation. To evaluate the multivariate models, we computed Nagelkerkes R 2 . The variance explained by the model for the HEPA Recommendation was 0.41. The corresponding R 2 for the Fitness Recommendation was 0.54.
The association between the HEPA Recommendation and the Fitness Recommendation and potential correlates for girls is displayed in Table 4 . Girls fulfiled the Fitness Recommendation in favour of a past sports club member- ship. With respect to the HEPA Recommendation, a past or never membership in a sports club markedly decreased the chance to be sufficiently active. Other variables were not significantly associated with PA recommendations. The variance explained by the model for the HEPA Recommendation was 0.12. The corresponding R 2 for the Fitness Recommendation was 0.41 (Table 5) .
The overlap between boys and girls fulfilling the two PA recommendations was high. For example, 54% of the boys who fulfilled the Fitness Recommendation concurrently fulfilled the HEPA Recommendation. In comparison, only 40.4% of the girls who fulfilled the Fitness Recommendation concurrently fulfilled the HEPA Recommendation (data not shown). Therefore, we verified our results with respect to the HEPA Recommendation by excluding all participants who fulfilled the Fitness Recommendation. A similar pattern was found, but we no longer found a significant association for girls. In boys, we additionally observed a statistically significant negative relationship between a high level of sedentary behaviour and fulfilment of the HEPA Recommendation. In a similar fashion, we repeated the multivariate analysis for the Fitness Recommendation by excluding these adolescents who did not fulfil the HEPA Recommendation. The significant odds accumulated 60 min and correlates that were significant (p<0.20 related to the dependent variable in bivariate logistic analyses) c Family Affluence Scale (FAS) as a proxy measure of SES. The FAS was derived by identifying the levels of wealth based upon four 'family items'. The pattern of answers can be classified as low, middle and high SES according to a summation score d German-specific age-and gender-specific cutoff values were applied to BMI e Psychosocial correlates of pros and cons were dichotomised as (1) "never", "seldom" (change strategies); "not at all confident", "somewhat confident"
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Discussion
Correlates of PA might be dependent on the type and/or intensity of PA. To contribute to a better understanding of these correlates, we examined whether a set of correlates differed between a recommendation of health-enhancing PA including PA of moderate intensity and a recommendation of fitness focusing only on vigorously intense exercise. The results of the present study provided some preliminary indication that correlates differ depending on specific recommendations in 14-16-year-old boys and girls. Moreover, some variability with regard to sex was observed.
In our study, no clear association was observed between PA and demographic/biological variables. We studied educational level, SES and BMI as potential correlates. Other studies also showed inconsistent findings for these associations (Biddle et al. 2005; Ekelund et al. 2004; . Contradictory findings for SES, especially in girls, have been observed (Biddle et al. 2005; Brodersen et al. 2007; Lampert et al. 2007; Richter 2005) . We also obtained an association between educational level and Fitness Recommendation by additional analyses, which were restricted to girls who only fulfilled this recommendation. The complexity of SES and the problem of using different surrogates for SES might be the causes of the inconsistent findings .
With regard to the psychological correlates, we observed some interesting results. Current studies showed that selfefficacy is a potential correlate of PA (Biddle et al. 2005) . We found that only sufficiently active boys, based on the Fitness Recommendation, were statistically associated with higher self-efficacy. This result might be explained by the common finding that boys have higher scores of selfefficacy compared to girls (Patterson et al. 2006 ). This observation was also true for our own data (data not shown).
In our study, pros and cons were not significantly associated with either one of the recommendations. Both scales were highly skewed in the direction of social desirability. A sufficient differentiation was not possible. However, perceived pros and cons were shown to be inconsistently associated with PA in adolescents. However, Biddle et al. (2005) observed a strong relationship to perceived cons in girls. Moreover, the use of an overall scale for pros and cons instead of prominent pros and cons might have masked some specific associations in our study.
Consistent with our findings, there is evidence that behavioural change strategies have been more important for the actual behaviour change (Lewis et al. 2002; Maddison and Prapavessis 2006) . We did not find an association between PA recommendations and the cognitive change strategies, because these are likely to be more important in shaping behaviour.
We did not observe any association between self-rated health and PA recommendations. Self-rated health has not been examined extensively in relation to PA behaviour, but Brodersen and colleagues (2005) reported that poor selfrated health is associated with lower PA in girls and boys. The lack of an association in our study might be due to the dichotomous criterion of PA. Moreover, most of the girls and boys reported good or excellent health. This might have masked real differences.
For behavioural attributes, we examined the membership in a sports club, sedentary behaviour and active commuting as potential correlates. The membership in a sports club displayed the highest positive correlation to fulfilling the Fitness Recommendation for boys and girls in our study and warranted review in greater detail. An Icelandic study found that membership in a sports club can explain the large PA difference between boys and girls, but if a girl is a member of a sports club she also would be more physically active (Vilhjalmsson and Kristjansdottir 2003) . A systematic review also highlighted the importance of the organised sports involvement for girls' PA behaviour (Biddle et al. 2005) . Our opposing finding of the association between membership in a sports club and the fulfilment of the HEPA Recommendation also warrants discussion. Within our entire study, we used a more detailed PA questionnaire, which showed that a high amount of overall PA was derived from non-organised sport activities. In addition, Wickel and Eisenmann (2007) showed that moderate-to-vigorous PA is determined by a substantial amount of organised activities. However, unstructured PA contributed to the largest partition of moderate-to-vigorous PA. Consequently, meeting the HEPA Recommendation is primarily determined by unstructured PA, and membership in a sports club did not explain this type of PA.
Furthermore, we did not find a distinct relationship amng sedentary behaviour, active commuting and PA recommendations. For sedentary behaviour, this finding is in line with recent studies that emphasised that this association is very small and that there is time for both sedentary and PA throughout the day (Biddle 2007; Jago et al. 2005) . With regard to active commuting, current studies have shown that children and adolescents who travel to school by bike or on foot present more overall activity compared to those who travel by car (Cooper et al. 2005) . The lack of an association between PA recommendations and active commuting in our study might have been caused by the high amount of active commuters in the present sample and the short distances travelled to school (data not shown).
All in all, a high proportion of variance remained unexplained in the multivariate models. Other variables have to be examined to explain PA behaviour. In addition, we observed a higher explanation of variance in the multivariate model for the Fitness Recommendation compared to the HEPA Recommendation in boys and girls. This finding might indicate a stronger association of the HEPA Recommendation with environmental correlates. Recent studies have supported this assumption Giles-Corti and King 2009) . Unfortunately, environmental variables (e.g., neighbourhood environment) were not examined in this study, although they may have masked interesting differences between the two PA recommendations. Furthermore, the comparison of the multivariate models between girls and boys showed a relatively higher explanation of the variance in boys. One possible explanation may also be attributed to the fact that girls' PA correlates clustered around positive psychology (e.g., perceived competence, attractiveness and physical selfworth) (Biddle et al. 2005) ; however, we did not examine these variables.
The present study had some limitations. First, a crosssectional study provided the weakest evidence to infer causality. Second, there was a substantial overlap between the two PA recommendations. The HEPA Recommendation included, by definition, vigorously intense PA. Consequently, the idea of comparing distinct types of PA recommendations was restricted. This makes conclusions more difficult. However, with our analyses, which were restricted to pupils who met only one of the recommendations, we confirmed our prior findings. Third, the applied scales referred to the examination of PA with a broad definition ("HEPA concept") and were not explicitly developed to define exercise behaviour. The use of behaviour-specific scales might have resulted in altered findings. Fourth, this paper reported the results of a study to explore the transtheoretical model of behaviour change in the context of PA behaviour (Bucksch et al. 2008) , and therefore important correlates of PA in adolescents (e.g., enjoyment, social support and environmental variables) were not included. Finally, we used only self-reported measurements. These instruments are prone to misclassification. This misclassification was especially relevant with regard to the self-reported PA, weight and height. We employed validated self-reported PA screening questionnaires (Prochaska et al. 2001 ). However, we found a sex difference for PA behaviour consistent with the literature (Jago et al. 2005; , and studies with the same assessment provide a similar prevalence for fulfiling the HEPA Recommendation (Richter and Settertobulte 2003) . In contrast, we observed that the Fitness Recommendation was more often fulfilled than the HEPA Recommendation. This result resembled one representative German study and other North American studies (Lampert et al. 2007; Prochaska et al. 2001 ), but it was contradictory to findings utilising objective PA measurements . The difference in the prevalence estimates between the two recommendations might have been due to misclassification: underestimation of moderately intense PA and overestimation of vigorously intense PA (Sallis and Saelens 2000) . In addition, the use of self-reported data on BMI is a source of misclassification. Sherry and colleagues (2007) found that a high amount of adolescents underestimate their overweight status assessed by self-reported weight and height. Consequently, research on the association between self-reported weight status and PA would be biased toward the unity.
In conclusion, the correlates of PA differed relative to the HEPA and Fitness Recommendations. Psychological and behavioural variables provided the basis for interventions with respect to vigorously intense PA ("exercise"). Environmental correlates were not included in the present study but might be crucial to explain and promote moderately intense PA behaviour.
